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© Feed additives for ruminants. 



© The present invention is directed to provide feed additives which permit effective absorption of biologically 
active substances by ruminants. A biologically active substance is coated with a composition comprising at least 
a first substance selected from the group consisting of hardened vegetable fats and oils, hardened animal fats 
and oils, fatty acid esters and phospholipids, and at least a second substance selected from the group consisting 
of (i) an enzyme being capable of hydrolysing at least one of said first substance and (ii) an activator of an 
enzyme secreted from a post-abomasum digestive organ of the ruminant and being capable of hydrolysing at 
least one of said substances A) and a mixture of (i) and (ii) with the outermost surface portion of the coating 
layer containing substantially no enzyme and/or activator of the enzyme. * 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



Rank Xerox (UK) Business Services 



EP 0 619 079 A2 



Industrial Application Field 



70 



15 



25 



30 



35 



40 



45 



50 



55 



to ^^T^^^rT:^^ 7 ~. More particu.ar.y. it rel ates 
coating composition which "«£.TT2i J^^ST^^ ™ 3 

biologically active substances in dm ahZL h ( } ° f rum,nants 300 allows the release of 

Related Art 

.Js ^^^zrz^^^^T r of bio,o9ica,,y active as 

is not effectively used "n his resS ruZafh £ d69raded ^ microorganisms in the rumen and 

field ef. for ex/mple feeds nuTr^ a n7 VF** pharmaceuticals f °' ^minants are important in the 
active substanc^Sm ^adaSL *e 2™ 95 ^ rUminantS Wh ' Ch P ' dteCt * ese biologically 
thereof through the Z ZnlZ Xesl^ZllT^ " *" ^ ^ di9eSti ° n 3 " d 

partic.es coated wHh suS f^er ei shew ° mS ' ^^etable oi.s etc. Though 

biologicany active sublan^n V^^S^!^ ^ * " * ^ ^ 

in on^L r6 a S ^ addi " 9 ' substance enhancing dissolution, 

the mixture is granu £ed and I another clsf " SUbStances - such - ^ and oils and 

substances, such as fats and oils b l0 .og,cal.y active substance is coated with protective 

Japanese P^t^^tT^ Son* 3 PB * C *" SUbSt3 " Ce - for 

stances, cafcium carbonate in an' alunfof pS/'h ' m 8 ^ ° f 9ranU ' atin9 active sub- 

acids having 14 or more carbo Tatoms an l h T^LT Q aton ° ^ 3,iphatic '"onocart» W fc 

more, .n addition, Japanesfpaten ^Sio^ n°' ,S ^ 3 " T 0 ""* ° f by We ' 9ht ' or 

weight of a biologicaHy active substanS a D li h P > ^ * ° f dispersin 9 30-50 % by 

salt of an aliphatic moncS^c a^Zino uTi " 1 °" 35 % ' by Weight ' of a 

aliphatic monocarboxylicacid^avi^ 

Japanese £35 S^S^ S^lSST^ 3 ** ~"«* 

substances with a protective ageni cons^tinf t In i-W" 3 meth ° d ° f C ° atin9 biolo 9^«y active 
atoms, hardened fats'ahd Z SS^ e^foMaW™^ ^ ^.^-^ 

biologS^ SUbst3nce h » P-tective substances the 

biological^ a sl^Zol mut be tower^ , ?*? ° f ^ PartiCleS - Accordi "9ly ». contents of the 
difficult to provide ^S^S^TS^S^JI * beC ° me Pr ° teCted - " ' S furthermore 

water-so.ub.e substances in L rumen rano no from tin ^nH @ T^ 8 ™ 6 *^ ° f biol °9icaNy active 
when the active substance is ^ colted with a Zl? SeV8ra ' h ° UrS t0 S6Vera ' d3ys - ,n addition - 

fatty acids, fats and oils me strenam o L S ? Substance consistin 9 <* 'ecithin, glycerin esters of 
remains. Further, lacSS and gSn esters Sffi " '"^ ^ the Pr ° b ' em 0f P^cBon still 
oils. Said compounds show however Sufficfenf ^ V "5 8XPeCt,n9 "* emulsificatio " of fats and 
the post-abomasum digesTve organs °° COns,derin9 the « me squired to pass through 

using tS'S^ am t° d h ° f C ° atin9 ^ 3 PH ^ s Vnthe«c po.ymer by 

in the rumen and permit e.utioTof the SolnnlTi b, ° ,09 ' C3l,y act,ve substances from being released 
organs. On the other hand L S. Patent No'S S'dis'clof t",/ ^ pOSt - abo — d '9astive 
comprising drugs, enzymes and suSr^^ th.rJ f T^ H S COntrolled re,ease medical capsules 

preparation of pharmaceuticals ^ZZZfifZ"*', * K d ° Cument ' however - Closes nothing about the 
with this method to achi^^ «- is thus ditficu, 



EP 0 619 079 A2 



Problems to be solved by the Invention 

A problem to be solved by the present invention is the stable protection, of a biologically active 
substance in the rumen of ruminants and effective digestion and absorption thereof via the post-abomasum 
5 digestive organs. 

Means to solve the Problem 

Tremendous efforts have been made by the present inventors to achieve the above mentioned object 

70 and, as a result it has been found that digesting functions inherent to the post-abomasum digestive organs 
of the ruminant can be enhanced while at the same time excellent dissolution of the biologically active 
substance in post-abomasum digestive organs can be attained by providing a composition prepared by 
coating a core containing one or more biologically active substances with at least one protective substance 
selected from the group consisting of hardened vegetable fats and oils, hardened animal fats and oils, fatty 

75 acid esters and phospholipids, in which the coating component contains an enzyme being capable of 
hydrolyzing the coating component itself and/or an activator of the enzyme being capable of hydrolyzing 
the coating component, which is secreted from the post-abomasum digestive organs of the ruminant. 

It has also been found that excellent protection in the rumen can be achieved when substantially no 
enzyme and no activator of the enzyme is present in the outermost surface portion of the coating layer, and 

20 thus the present invention is completed. 

More specifically, a subject of the present invention is a granulated feed additive composition for 
ruminants composed of a core comprising a biologically active substance and a coating, which is 
characterized in that said coating comprises a composition comprising at least one substance A) selected 
from the group consisting of hardened vegetable fats and oils, hardened animal fats and oils, fatty acid 

25 esters and phospholipids, and at least one substance B) selected from the group consisting of (i) an 
enzyme being capable of hydrolysing at least one of said substances A) (hereinafter, merely referred to as 
enzyme) and (ii) an activator of an enzyme secreted from a post-abomasum digestive organ of the ruminant 
and being capable of hydrolysing at least one of said substances A) (hereinafter, merely referred to as 
activator of the enzyme) and a mixture of (i) and (ii), the outermost surface portion of the coating layer 

30 containing substantially no substance B). 

The present invention is described in detail below. In the present invention, the biologically active 
substance may be one or a mixture of two or more selected from various known nutrients, feeds and drugs 
including substances such as amino acids and derivatives thereof, hydroxy homologous compounds of 
amino acids, proteins, carbohydrates, fats, vitamins and veterinary drugs. 

35 More specifically, representative examples are: amino acids such as lysine, methionine, tryptophan and 
threonine; amino acid derivatives such as N-acylamino acid, calcium salts of N-hydroxymethylmethionine 
and lysine hydrochloride; hydroxy homologous compounds of amino acids such as 2-hydroxy-4-methylmer- 
captobutyric acid and salts thereof; natural nutrient powders such as grain powder, feather powder and fish 
powder; proteins such as casein, maize protein and potato protein; carbohydrates such as starch, sucrose 

40 and glucose; vitamins and substances having similar functions such as vitamin A, vitamin A acetate, vitamin 
A palmitate, vitamin B, thiamine, thiamine hydrochloride, riboflavin, nicotinic acid, nicotinamide, calcium 
pantothenate, choline pantothenate, pyridoxine hydrochloride, choline chloride, cyanocobalamin, biotin, folic 
acid, p-aminobenzoic acid, vitamin D2, vitamin D3 and vitamin E; tetracycline, aminoglycoside, macrolide 
and polyether antibiotics, anthelmintics such as Neguvon, helminthicides such as piperazine, and hormones 

45 such as estrogen, stilbestrol, hexestrol, thyroprotein, goitrogen and growth hormone. 

There is no limitation to a method of preparing the core containing the biologically active substance. 
Granulated, preferably generally spherical particles are prepared via common granulation, fluidized bed 
granulation or agitation granulation with addition, if necessary, of a thickener or diluent bases. 

Representative thickeners include cellulose derivatives such as hydroxypropylcellulose, methylcellulose 

so and sodium carboxymethylcellulose, vinyl derivatives such as polyvinyl alcohol and polyvinyl pyrroiidone, 
arabic gum, guar gum, sodium polyacrylate and xanthan gum. ; 

Representative diluent bases include starches, proteins and crystalline celluloses. If further required, 
calcium carbonate, calcium phosphate, talc etc. may be added as a weighting agent to adjust a specific 
gravity. Normally, it is preferred to adjust the specific gravity of the particles coated with the protective 

55 substance to a range from 0.9 to 1 .4. 

The protective substance for use in coating the core containing said biologically active substance may 
be at least one substance selected from the group consisting of hardened vegetable fats and oils, hardened 
animal fats and oils, fatty acid esters and phospholipid. 
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Representative hardened vegetable fats and oils include hardened palm oil. hardened palm kernel oil 
hardened soy bean oil, hardened rape oil. hardened castor oil and so on. Applicable hardened animal fats 
and o.ls .nclude hardened beef tallow, hardened lard and so on. The fatty acid ester used may be 
monoester, diester or the like of saturated or unsaturated fatty acid and glycerin. As the phospholipid, 
s phosphatidyl choline, phosphatidyl serine, phosphatidyl ethanolamine. lecithin, lysolecithin and derivatives 
thereof may be used. 

The enzyme used in the present invention may be any enzyme capable of hydrolyzing the protective 
substance coating the core. Examples include lipase, phospholipase and esterase. The enzymes may be of 
any ongin as long as they hydrolyse the protective substance and those originated from microorganisms 
to animals and plants may e.g. be used. Examples of the microorganisms may be Aspergillus. Bacillus 
Rhizopus. Saccharomyces. Pseudomonas. Mucor. Candida and Penicillium. Exemplified animals are cattle 
p.gs and so on. Exemplified plants include coconuts, ricinus seeds, rice, wheat germ and so on The 
amount o the enzyme used is not limited specifically. For example, lipase may be used in an amount of at 
' e ^;>fat digestbihty unit (Japanese Standard of Feed Additives) or more but not more than 1 million fat 
is digestibility unit per 1 gram of the coating layer. 

The activator of the enzyme used in the present invention may be of any origin such as e.g from 
an.mas or plants The activator of the enzyme may be used solely but. in practice, bile, pancreatic juice or 
extracts from gall bladder and pancreas are preferably used. There is no limitation on an amount thereof 
used. For example, bile powder may be used in an amount ranging from 0.5 milligrams to 100 milligrams 
20 both inclusive, per 1 gram of the coating layer. An extract from the pancreas (general name "Pancreatin") 
may be used in an amount ranging from 0.1, milligrams to 10 milligrams, both inclusive, per 1 gram of the 
cOatinQ I3y©r. ._.-*■ ~* 

♦k e !l Zyme and/0f the activator of the en2 V me "sed in the present invention have/has no solubility in 
the at least one protective substance selected from the group consisting of hardened vegetable fats and 

25 o.ls. hardened animal fats and oils, glycerin esters of fatty acid and phospholipid and are/is typically 
supplied as aggregated or powdered solids. To exhibit protection in the rumen and the dissolution in the 
post-abomasum digestive organs, the enzyme and/or the activator of the enzyme are/is required to be in 
the form of fine powder, A particle diameter thereof may advantageously be 100 urn or smaller. An average 
particle d.ameter of 50 urn or smaller facilitates formation of the coating surface containing substantially no 

30 enzyme and/or activator of the enzyme. ' 

th ? e , d 3dC f Ve com P° sition for the ruminants according to the present invention is characterized in 
that he biologically active substance is coated using, as a coating substrate, a substance serving as the 
substrate for the above mentioned enzyme and that the outermost surface portion of the coating layer 
contains substantially no enzyme and/or activator of the enzyme. In this event, the term "the outermost 

35 surface portion contains substantially no enzyme and/or activator of the enzyme" means substantially no 
degradation activity to the coating substrate of the enzyme in question is expressed in the resident time 
between the rumen and the abomasum of the ruminant. Thus, this includes a case where no or an 
- extremely small amount of enzyme and/or activator of the enzyme is contained and a case where the 
enzyme and/or the activator of the enzyme are/is contained together with an inhibitor 

40 Water is indispensable to express enzyme action. Contact between the enzyme and water causes 
hydrolysis of the substrate which is a basic substance of the coating layer. As a result of this, the coating 
layer disintegrates and the biologically active substance is dissolved. For the outermost surface layer 
breakage of the coating layer is avoided in the rumen by means of preventing the enzyme from contacting 
w,th rumen fluid, which otherwise is caused due to hydrolysis action of the enzyme, thereby exhibiting a 

« protective effect to avoid elution of the biologically active substance in the rumen. Accordingly the 
. thickness of the outermost surface layer may be adjusted depending on an amount of the enzyme and/or 
the activator of the enzyme to be added, the activity thereof, the composition : 0 f the outermost surface layer 
and so on Typically, the outermost surface layer is defined as an area of four-fifth or less of the coating 
layer from the surface of the particle. a 

w The particles in which the enzyme remained free from contact with the rumen fluid due to the protective 
effect of the outermost surface portion of the coating layer are subjected to the action of digestive enzymes 
secreted by the ruminant in the lower digestive organs at and after duodenum. As a result, the coating layer 
disintegrates and the biologically active substance is dissolved. The enzyme and/or the activator of the 
enzyme contained in the coating layer enhance(s) the effects of the digestive enzymes secreted by the 

;s ruminant and enhance(s) disruption of the coating layer as well as dissolution of the biologically active 
substance^ In addition, substances such as an emulsifying agent, an emulsion stabilizer and an inorganic 
salt may be added as an dissolution enhancing additive to either or both of the coating outermost surface 
layer and a layer containing the enzyme and/or the activator of the enzyme, if necessary 



4 



EP 0 619 079 A2 



Exemplified emulsifying agents include lecithin, lysolecithin, enzyme-treated lecithin, fatty acids, metal 
salts of fatty acids, glycerin esters of fatty acids, sorbitan esters of fatty acids, propylene glycol esters of 
fatty acids, sucrose esters of fatty acids, sterol, sphingolipid and derivatives of cholic acid. 

Exemplified emulsion stabilizers include arabic gum, alginic acid, propylene glycol alginate, welan gum, 
5 curdlan, gum ghatti, karaya gum, xanthan gum, chitin, chitosan, sodium chondroitin sulfate, guar gum, 
gellan gum, tamarind gum, tara gum, tragacanth gum, furcellaran, pullulan, pectin and locust bean gum. 

Exemplified inorganic salts include dibasic calcium phosphate, calcium carbonate, sodium carbonate, 
sodium bicarbonate and calcium sulfate. In addition, wax and waxes may be added. 

The enzyme and/or the activator of the enzyme need not necessarily be dispersed uniformly. For 
10 example a concentration gradient may be generated such that the coating layer has a lower contents at a 
portion closer to the surface of the particle and has higher contents at an inner portion closer to the core. 

The feed additive composition for the ruminants according to the present invention is characterized in 
that the core containing said biologically active substance is coated with said protective substance. The 
amount of the protective substance coated is preferably as small as possible to achieve higher contents of 
75 the biologically active material. However, such an amount is required that allows sufficient level of protection 
of the biologically active substance in the rumen and it is typically preferred to coat 10-200 parts, by 
weight, of the protective substance relative to 100 parts of the core containing the biologically active 
substance. 

There is no specific limitation to a coating method and coating may be made by any one of the 
20 common coating processes such as fluidized bed coating, pan coating, melt coating, agitation coating and 
spray coating: 

The granulated feed additive composition for the ruminants according to the present invention has a 
particle diameter of 3 mm or smaller but not smaller than 1.0 mm. The thickness of the coating layer 
usually ranges from 50 um to 150 urn. 
25 The present invention is described below in more detail in the context of a specifically delineated set of 
examples and controls. However, the scope of the present invention is not limited to those examples. 

As .to the biologically active substance, the dissolution volume of amino acids in the examples is 
analyzed through liquid chromatography. 

30 Protection in the Rumen 

Approximately 1 g of a prepared sample was introduced into a 300 ml Erlenmeyer flask, into which 200 
ml of Mc Dougall buffer solution equivalent to rumen fluid was poured and shaken at a temperature of 39 °C 
for 24 hours. After shaking the dissolution volume of the biologically active substance was analyzed to 
35 calculate the protection in the rumen. 

Me Dougall buffer solution: a buffer solution obtained by * 

dissolving the following reagents in 1000 ml water. : 



Sodium bicarbonate 


7.43 g 


Disodium hydrogen phosphate • 12 H 2 0 


7.00 g 


Sodium Chloride 


0.34 g 


Potassium Chloride 


0.43 g 


Magnesium Chloride • 6 H 2 0 


0.10g 


Calcium Chloride 


0.05 g 



Dissolution in the Abomasum 

so After completion of the protection test, the shaken sample was recovered and was then introduced into 
a 300 ml Erlenmeyer flask, into which 200 ml of Clark-Lubs buffer solution equivalent to gastric juice of the 
abomasum was poured and shaken at a temperature of 39 • C for 4 hours. After shaking the dissolution 
volume of the biologically active substance was analyzed to calculate the protection in the abomasum. 
Clark-Lubs buffer solution: a buffer solution obtained by dissolving the following reagents in 1000 ml: 

55 .• . ... ...... 
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Potasssium Chloride 
Hydrochloric acid 



3.73 g 
2.1 ml 



Dissolution in the Small Intestine 



70 
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Example 1: 



20 



25 



30 



325 g of L-lysine monohydrochloride, 172.5 g of talc, 2.5 g of sodium carboxymethylcellulose and 135 

^SiTJS^ ^ 3 SCreen ° f 1 ' 5 mm 0 - The rGSU,tant 9 ranu,es wer * sh aped by using a 

spneronizer (marumerizer, manufactured bv Fuii Paudal Cn \ in \ tr> „ . I . 9 



Example 2: 



ssjss ivry^^rsi ■ •* ru ™ n ^ - - *— - 

Example 3: 

1.4 parts, by weight, of Lipase A "AMANO" 6 (produced by Amano Pharmaceutical Co Ltd \ * 
« SL.™h hi , . k . PartS - by we ' 9 '"' 01 caKium <*tona. » ere added id 90 parts, by wdioM 
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Example 4: 

1.4 parts, by weight, of Lipase A "AMANO" 6 (produced by Amano Pharmaceutical Co., Ltd.) and 5 
parts, by weight, of lecithin were added to 93.6 parts, by weight, of hardened beef tallow, which were then 

5 mixed and melted. The coating composition was prepared in the same manner as in Example 1 and coated 
on cores in a ratio of 9.6 parts, by weight, to 100 parts, by weight, of cores having, an average particle 
diameter of 2.36 mm sieved through a screen. Subsequently, 0.48 parts, by weight, of Lipase A "AMANO" 
6 (produced by Amano Pharmaceutical Co., Ltd.) and 5 parts, by weight, of lecithin were added to 94.52 
parts, by weight, of hardened beef tallow, which were then mixed and melted. The coating composition was 

10 coated on cores in a ratio of 6.2 parts, by weight, to 100 parts, by weight, of cores. Further, 5 parts, by 
weight, of lecithin were added to 95 parts, by weight, of hardened beef tallow, which, were then mixed and 
melted. The resultant coating solution was coated in a ratio of 17.7 parts, by weight, to 100 parts, by weight, 
of cores to form the coating's outermost surface layer. The above mentioned evaluation test was conducted 
on these coated particles, as a result of which the dissolution rate in the rumen was 14% and the 

75 dissolution rate corresponding to that in the digestive organs was 80%. 

Example 5: 

1.4 parts, by weight, of Lipase A "AMANO" 6 (produced by Amano Pharmaceutical Co., Ltd.) and 5 
20 parts, by weight, of lecithin were added to 93.6 parts, by weight, of hardened beef tallow, which were then 
mixed and melted. The coating composition was prepared in the same manner as in Example 1 and coated 
on cores in a ratio of 14.3 parts, by weight, to 100 parts, by weight, of cores having an average particle 
diameter of 1.70 mm sieved through a screen. Subsequently, 5 parts, by weight, of lecithin and 5 part, by 
weight, of xanthan gum were added to 90 parts, by weight, of hardened beef tallow, which were then mixed 
25 and melted. The coating composition was coated on cores in a ratio of 28.6 parts, by weight, to 100 parts, 
by weight, of cores to form the coating's outermost surface layer. The above mentioned evaluation test was 
conducted on these coated particles, as a result of which the dissolution rate in the rumen was 13% and the 
dissolution rate corresponding to that in the digestive organs was 85%. 

30 Example 6: 

Cores containing methionine were obtained in the same manner as in Example 1 with 325 g of 
methionine, 172.5 g of talc, 2.5 g of sodium carboxymethylcellulose and 100 g of water. 0.5 parts, by 
weight, of calf-pancreatin (produced by SIGMA Co., Ltd.) that was finely ground into an average particle 

35 diameter of 25 microns and 5 parts, by weight, of lecithin were added to 94.5 parts, by weight, of hardened 
beef tallow, which were then mixed and melted: The coating composition was prepared in the same manner 
as in Example 1 and coated on cores in a ratio of 14.3 parts, by weight, to 100 parts, by weight, of cores 
having an average particle diameter of 1.70 mm sieved through a screen. Subsequently, 5 parts, by weight, 
of lecithin was added to 95 parts, by weight, of hardened beef tallow, which were then mixed and melted. 

40 The coating composition was coated on cores in a ratio of 28.6 parts, by weight, to 100 parts, by weight, of 
cores to form the coating's outermost surface layer. The above mentioned evaluation test was conducted on 
these coated particles, as a result of which the dissolution rate in the rumen was 12% and the dissolution 
rate corresponding to that in the digestive organs was 82%. 

45 Example 7: 

2 parts, by weight, of lecithin were added to 97.75 parts, by weight, of hardened beef tallow, which were 
then mixed and melted. 0.25 parts, by weight, of bile powder (produced by Wako Pure Chemical Ltd.) finely 
ground into an average particle diameter of 30 microns was added and suspended. The resultant coating 

so composition was prepared in the same manner as in Example 1 and coated on cores in a ratio of 17.6 
parts, by weight, to 100 parts, by weight, of cores having an average particle diameter of 1.8 mm sieved 
through a screen. Subsequently, 3 parts, by weight, of lecithin were added to 97 parts, by weight, of 
hardened beef tallow, which were then mixed and melted. The coating composition was coated on cores in 
a ratio of 15.7 parts, by weight, to 100 parts, by weight, of cores to form the coating's outermost surface 

55 layer. The above mentioned evaluation test was conducted on these coated particles, as a resuit of which 
the dissolution rate in the rumen was 14% and the dissolution rate corresponding to that in the digestive 
organs was 76%. 
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Example 8: 



were H mixL Z u h n f ^ * 97 ? by Weight " ° f harde " ed beef tal,ow ' which 

s nZLri Z * °* ^ by °' calf -Pancreatin (produced by SIGMA Co., Ltd.) finely 

P ep£d n the^T 36 * 25 Um was sus P?" dad - The resultant coating composition was 

P Q 0 ™1 h , 35 EXamP ' e 1 3nd C0at6d ° n Cores in a ra «° of 18 6 P^s. by weight, to 

Subset* 7*5 K C0r6S haVin9 30 Parfic,e diameter of 17 mm sieved through a screen 

Subsequently,. 2 parts, by weight, of oleinic acid were added to 98 parts, by weight of hardened beef 
tallow which were then mixed and mefted. The coating composition was coated" on cores L a a«o of Ta 
minL^' 9 ^ ° °° PartS ' ^ Wei9M ' ° f C0r6S t0 f ° rm the COatin 9' s s ^e layer. The above 

TJ!/ r C ° ndUCted ° n th6Se C03ted Partides ' as a resu,t of whic " the ^solution rate 
m the rumen was 12% and the dissolution rate corresponding to that in the digestive organs was 79%. 

Control 1 : .... . . ... 

Pharmace^^ " ^ by W6ight ' ° f Upase A " AMAN 0" 8 (produced by Amano 

tert^l 1^'' 2 ( u S3me am ° Unt 35 in ^P' 6 1) was dissolved in 98 -6 Parts, by weight, of 
ZaT , ' Wh,Ch ^ th6n C ° ated ° n C ° reS in 3 rati0 of 42 9 P arts ' b V ^'9ht. to 100 parts by 

2£ rtT 5 PrePar6d in EXamP ' e 1 " ThS ab ° Ve menti0ned evaluation test was conducted on these 
coated particles, as a result of which the dissolution rate in the rumen was 34% and the disso.uTon Se 
corresponding to that in the digestive organs was 41%, me aissoiution rate 



75 
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Control 2: 



25 



30 



^rrZT™ ?' y W : e,ght 1 of L,pase "AMANO" 6 (produced by Amano Pharmaceutical Co., Ltd.) (the 

wTe rrir^ '"h 3mP J e ^ PartS ' bV Wei9ht ° f ,edthin and 5 P arts " b * of calcium carbonate 

were added to and mixed w.th 89.52 parts, by weight, of hardened beef tallow. The resultant coatino 
compose was melted and coated on cores in a ratio of 42.9 parts, by weight, to 100 ^CweS't of 

SEkTST? T7\ h ^ ^ menti ° ned 8ValUation test was" conducted on the S r c old 
part.cles. as a result of wh.ch the dissolution rate in the rumen was 53% and the dissolution rate 
corresponding to that in the digestive organs was 41%. absolution rate 



Control 3: 



nf on?« P by we,ght> of me,ted hardened bee * tallow was coated on the cores to 100 parts, by weight 

oLrticS P „T \ EX f mf !- 1 - Th8 ab ° Ve menti0ned eva,uation test wa * inducted on these coSed 
particles, as a result of which the dissolution rate in the rumen was 4% and the dissolution rate 
corresponding to that in the digestive organs was 5%. dissolution rate 

40 Control 4: 

then^xed'and ^S^T^^T ***** l ° 95 ^ by Weight ° f hardened beef which were 

then mixed and melted. The resultant coating composition was coated on the cores in a ratio of 42 9 parts 

« te/^f M nn °t H PartS ' t H y W6i9ht> ° f the C ° reS Prepar6d in Examble 2 " The abov « mentioned evaluaTon 

5 t aS r* I 0 " ! SG C0at6d PartiC ' eS ' 35 3 r6SU,t ° f Which the dissolut ion rate in the rumen was 
15 /o and the dissolution rate corresponding to that in the digestive organs was 20% 

ContloTs fand 2 ST^ IT* ** "* ^ * Tabte 1 Tab ' e 2 " * iS ap P arent ^ Samples 1, 2, 
controls 1 and 2 that those having no enzyme in the outermost surface portion of the coating laver exhibit 

so *JZ7 ^Tf: '? rUme " a " d diSS ° ,Uti0n in the Po^t-abomasum digestive organs TadSon Thas 
in L Zt 22 feed additive impositions set forth in the Examples evidently have superior disso ution 
■m^^^-^^^ C ° mPared ^ 03365 ^ "° 8n2yme a ^or activator of the 
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Effect of the Invention 



The core comprising the biologically active substance is coated with a coating composition comprising 
at ,e _?st one substance A) selected from the group consisting of hardened 
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animal fats and oils, fatty acid esters and phospholipids and a substance 8) selected among enzymes 
and/or an activator of the enzymes, the outermost surface portion of the coating layer containing 
substantially no enzyme and/or no activator of the enzyme. The composition exhibits excellent effects with 
respect to protection in the rumen as well as rapid dissolution in the post-abomasum lower digestive organs 
due to the action of the enzyme and/or the activator of the enzyme. 

Claims 

1. A granulated feed additive composition for ruminants being composed of a core comprising a 
b.olog.cally active substance and a coating characterized in thatsaid coating comprises a composition 
comprising at least a substance A) selected from the group consisting of hardened vegetable fats and 
oils, hardened animal fats and oils, fatty acid esters and phospholipids, and at least a substance B) 
selected from the group consisting of (i) an enzyme being capable of hydrolysing at least one of said 
substances A) and (ii) an activator, capable of activating an enzyme Secreted from a post-abomasurh 
digestive organ of the ruminant and being capable of hydrolysing at least one of said substances A) 
and a mixture of (i) and (ii), ' 

the outermost surface portion of the coating layer containing substantially no substance B). 

2. The feed additive composition for ruminants according to Claim 1 characterized in that said substance 
B) comprises at least one enzyme selected from the group consisting of lipase, phospholipase 
esterase or a mixture thereof. 

3. The feed additive composition for ruminants according to Claim 1 characterized in that said substance 
B) comprises at least one activator selected from bile powder and pancreatin. 

4. The feed additive composition for ruminants according to any of the Claims 1 to 3 characterized in that 
the enzyme and/or the activator (substance B) in the coating composition is in the form of a fine 
powder having a particle diameter of 100 urn or less. 
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® Feed additives for ruminants. 

(57) The present invention is directed to provide feed 
additives which permit effective absorption of bio- 
logically active substances by ruminants. A biologi- 
cally active substance is coated with a composition 
comprising at least a first substance selected from 
the group consisting of hardened vegetable fats and 
oils, hardened animal fats and oils, fatty acid esters 
and phospholipids, and at least a second substance 
selected from the group consisting of (i) an enzyme 
being capable of hydrolysing at least one of said first 
substance and (ii) an activator of .an enzyme se^ 



creted from a post-abomasum digestive organ of the 
ruminant and being capable of hydrolysing at least 
one of said substances A) and a mixture of (i) and 
(ii) with the outermost surface portion of the coating 
layer containing substantially no enzyme and/or ac- 
tivator of the enzyme. 
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